OBJECTIVES-We used validated sensitive and specific questions associated with clinicallyconfirmed diagnoses of unexplained vulvar pain (Vulvodynia) to compare the cumulative incidence of vulvar pain and prevalence of care seeking behavior in Boston, Massachusetts metropolitan area (BMA) and in Minneapolis/St. Paul (MSP), Minnesota, between 2001-2005 using census-based data, and 2010-2012, using outpatient community-clinic data, respectively. STUDY DESIGN-We received self-administered questionnaires from 5,440 women in BMA and 13,681 in MSP, 18-40 years of age, describing their history of vulvar burning or pain on contact that persisted >3 months that limited/prevented intercourse.
INTRODUCTION
We 1 and others [2] [3] [4] have shown that vulvodynia (chronic vulvar pain in the absence of objective abnormalities such as infection or dermatoses), is highly prevalent with lifetime estimates ranging from 10-28% among reproductive-aged women in the general population. Our previous assessment of vulvodynia cumulative incidence in the Boston metropolitan area (BMA) was conducted in women systematically sampled from census-based directories. All ethnicities we sampled were affected, with a somewhat greater occurrence among Hispanic/Latina women. Furthermore, the cumulative incidence decreased with increasing age, with nearly half of all women affected choosing not to seek treatment. 1 We have also recently shown that questions asked of women in the general population pertaining to undiagnosed pain on contact that limited or prevented intercourse, have good sensitivity and specificity compared to a clinically confirmed diagnosis of vulvodynia. 5 Thus, in the absence of a clinical examination, investigators now have the capability to use a few questions to reasonably screen for the proportion of women in the general population who may possibly be suffering from vulvodynia. This is particularly important given that so many women choose not to seek treatment 1, 6 and therefore can only be identified through population screening methods.
Using data from a new sample of women in the Minneapolis/Saint Paul metropolitan area (MSP), in conjunction with our previously reported sample from the Boston Metropolitan Area (BMA), we have the opportunity to extend our previous estimates of vulvodynia occurrence. Our data allows for a comparison of vulvodynia cumulative incidence from a census-based population sample (BMA), and a sample derived from the administrative database of women who were seen for any reason at one of several outpatient community clinics within a defined geographic region (MSP). In addition to cumulative incidence comparisons, we also assess care-seeking behavior between those with and without known access to health care resources. We believe these findings provide the best estimates of the magnitude of this debilitating condition in the general population given that similar diagnostic screening occurred across two geographical regions. Our findings also shed light on the associated stigma that prevents women from seeking care even when access to health care resources is available.
MATERIALS AND METHODS
This study has been approved by the Human Subjects Research Committees at the Brigham and Women's Hospital, the University of Minnesota and Fairview Health Services.
Population-sampling frame, Boston Metropolitan Area (BMA)
Details pertaining to the source of subjects within this sampling frame have previously been described. 1 At the time of this earlier publication, we were still screening and recruiting women through this sampling frame. We now have completed this screening study and present a larger sample than previously reported. Although the BMA sample included women 18-64 years of age, we restricted the sample in this analysis to women 18-40 years of age for comparability between BMA and MSP. Thus, the BMA sample included 9,878 women between 18 and 40 years of age from three ethnically diverse Boston-area neighborhoods and two west-suburban communities surveyed between January, 2001 and September, 2005. Massachusetts Town Books (annual publications that list residents by name, age and address according to voter precincts) served as the source population for our sample which was restricted to households in which we could confirm an address and telephone number. The sample was weighted according to the 2000 Census age distribution within each of the five geographical areas.
A self-administered questionnaire to assess a history of vulvar pain (see vulvar pain classification below) was mailed to each woman, and after two mailings and one telephone follow-up assessment, 67.2% completed the questionnaire. Response varied by less than 10% across communities and age categories. After further restricting the respondents to those with complete screening data, 5,440 (55.1% of the target sampled population) were included in these analyses.
Population-sampling frame, Minneapolis/St, Paul Metropolitan Area (MSP)
Our sampling frame in MSP included women between 18-40 years of age who were seen for any reason in any outpatient clinic that was part of a large health care network that caters to approximately 27% of the MSP population. We randomly sampled 25,754 women seen in any of these clinics within the past two years that were within a 70-mile radius of the University of Minnesota between March, 2010 and December, 2011.
Women sampled were mailed a letter describing the study and a self-administered questionnaire to assess the same history of vulvar pain as that queried among women in the BMA. After three mailings, 13,681 women (53.1%) returned a completed questionnaire that included all key questions needed for this analysis. Participants represented all geographical areas of the MSP region.
Classifying vulvar pain and assessing care-seeking behavior
The initial development of the self-administered screening questionnaire, which was given to both samples of women, has been previously described. 1 In brief, we assessed a vulvar pain history for each woman on criterion used to classify a history consistent with vulvodynia. These criterion are consistent with the International Society for the Study of Vulvovaginal Disorders (ISSVD) initiative to develop consistent diagnostic criteria for vulvodynia. 7 Women surveyed in both BMA and MSP were asked about their history of vulvar burning or pain on contact that persisted for a period of three months or longer. Selfreported age at first onset of vulvar pain was obtained and used to estimate age-specific cumulative incidence (see Statistical approach below). We further queried whether the discomfort was continuous, intermittent, provoked or spontaneous. In addition, we determined whether the pain and discomfort occurred only during intercourse or at other times as well, and whether it limited or prevented women from having intercourse. Although all of these questions were asked of women sampled from both BMA and MSP, we previously reported that women reporting pain on contact for a period of three months or longer that limited or prevented intercourse was associated with an 83% sensitivity and 94% specificity for meeting a true diagnosis of vulvodynia based on the gold standard of a clinical examination to rule out other known causes of vulvar pain. 5
Statistical methods
We created a retrospective cohort of all women sampled who completed the selfadministered screening questionnaire and then assessed the age at first onset of vulvar pain categorized as younger than 20, 20-24, 25-29, 30-34, and 35-40. We also stratified the cumulative incidence by the following self-reported race/ethnicity categories: Caucasian or White, Black or African-American, Hispanic or Latina, or of other racial backgrounds. Calculating age specific cumulative incidence of vulvar pain required us to account for censoring since a woman's history stopped at the time they completed the survey. Cumulative incidence was estimated using life table methods 8 and confidence intervals (CIs) were obtained by bootstrapping. Kaplan-Meier product-limit survival analyses were used to illustrate differences in cumulative incidence by age across ethnic groups and the two geographic regions.
We then restricted the analyses to women who met our classification for symptoms consistent with vulvodynia to assess geographical differences in care seeking behavior and by primary (always having had pain on contact) versus secondary (having had a pain-free period of intercourse prior to the onset of vulvar pain symptoms) onset of vulvodynia. We estimated what proportion of women sought treatment, how many different clinicians were seen to address their vulvar pain, and whether they were able to receive a diagnosis (either correct or incorrect based on the respondent's self-report). Separate logistic models were used to determine the adjusted proportion of women who sought treatment, and whether or not a diagnosis was obtained, adjusted for the women's age at the time of the survey, race, and the length of time they had suffered from vulvodynia-like symptoms. Multinomial models were used to estimate the proportion of women with Vulvodynia who saw 1-2, 2-3, or 4 or more clinicians to address their vulvar pain. We examined differences in these proportions between women from BMA and MSP, and between women with primary versus secondary vulvar pain onset. All analyses were performed using STATA v12 (College Station, TX).
RESULTS
In both the BMA and the MSP sample, respondents and non-respondents were comparable by age (BMA: 41% of respondents and 41% of non-respondents were <30 years; MSP: 49% of respondents and 55% of non-respondents were <30 years). Table 1 shows the demographic characteristics of the BMA census-based and MSP community-clinic-based samples. Women in the BMA sample were somewhat older, more highly educated, less likely to be married and have a body mass index (BMI) greater than 25. A higher proportion of the MSP sample self-reported being white of non-Hispanic origin compared to the BMA sample. However, in the MSP sample, 15% of the participants were non-White allowing for reasonable analytical comparisons to the BMA sample. There were no clinically meaningful differences in the proportion of women reporting difficulty and/or pain with first tampon use between the two samples suggesting comparability in early life exposures that may contribute to vulvar pain onset later in life. 1 As shown in Table 2 , the age-specific risk of vulvodynia in the BMA sample was similar to that in the MSP sample across each of the age categories. Also, within both samples, the rate of first onset of vulvar pain was greatest before the age of 25, decreased during the late 20s and early 30s, and then rose again as women approached their later reproductive years. We further estimated the cumulative incidence of vulvodynia among women in both samples ( Figure 1 ) and observed that women in the MSP and BMA samples were within approximately one percentage point of each other, suggesting no appreciable difference in vulvodynia incidence between the two populations. These results suggest that by age 40, 7-8% of women will have experienced symptoms consistent with vulvodynia. We further stratified this figure by race (Figures 2a and 2b) . In both samples, women of Hispanic/Latina origin were at a greater risk of developing vulvar pain symptoms. We used a Cox Proportional Hazards model to test this difference and found that, combined across both geographic regions, by age 40 Hispanic/Latina women were 1.4 times more likely to develop vulvar pain compared to Caucasian women (95% CI 1.1-1.8). Table 3 restricts the samples to those reporting symptoms consistent with vulvodynia to assess healthcare seeking behavior after adjustment for age, race, and length of time suffering from vulvar pain. A higher proportion of women suffering from vulvodynia in the BMA sample sought treatment compared to women suffering from vulvodynia in the MSP sample. This can be empirically quantified as a Risk Difference of 18% (95% CI= 11.3-24. 6 ). Yet, there were still a substantial proportion of both samples of women who never sought treatment (48% in MSP, 30% in BMA). Of those who sought treatment, those in the BMA sample were more likely to seek care from more than two clinicians compared to women in the MSP sample, and thus were more often able to receive a diagnosis. However, even within the BMA sample, more than 30% were unable to receive a diagnosis, and within the MSP sample, more than 50% received no diagnosis for their condition.
Within the MSP sample only, we had the opportunity to distinguish women reporting vulvodynia symptoms by those reporting primary (always had pain on contact) versus secondary (initiation of pain after a period of pain-free intercourse) onset of pain (Table 4 ). After adjustment for age, race, and length of time suffering with vulvar pain, women who always had pain on contact (primary Vulvodynia) were somewhat more likely to have sought treatment compared to women whose pain began after a period of pain-free intercourse (Risk Difference = 8.1%, 95%CI −0.6-16.8). However, of those who sought treatment, there was little difference in the number of clinicians seen by primary versus secondary onset of pain, and more than 50% reported being unable to receive a diagnosis, irrespective of timing of pain onset.
COMMENT
These findings add to our previous publication that brought to the attention of the scientific community the much greater prevalence of this condition in the general population than had previously been reported. 1 However, we now have shown in two distinct geographical regions, with the use of a much better indicator of symptoms that are strongly associated with the likelihood of a diagnosis of vulvodynia, 5 that approximately 8% of women may experience these symptoms by the age of 40.
There have been two reports of Latina women being at increased risk of vulvodynia. 1, 6 We were the first to show this association 1 and have now replicated this previous finding in a second geographical location. A subsequent report by Reed et al 6 found that Latina women in Michigan were at a higher risk of developing vulvodynia as well, compared to White women. It is interesting to note that the Hispanic women in the BMA are more likely to be of Caribbean descent while those in the MSP are more likely to have Central and South American origins. In addition, we can also not rule out selection bias as a potential explanation for these differences (consistent in both geographical regions) if, in truth, there are differences by race among those with vulvar pain who do and do not agree to participate in the survey.
Of great importance is the fact that we observed a similar cumulative incidence for symptoms consistent with vulvodynia across two geographical regions in which the source population differed. In BMA, women were sampled from community census directories while those in the MSP region were identified from the administrative records of women seen for any medical reason over the past two years at selected community healthcare clinics that cater to both insured and uninsured populations. Given that the MSP women currently have access to healthcare resources, it was surprising to find that despite accounting for the length of time with vulvar pain, MSP women were even less likely to seek treatment for their vulvar pain symptoms compared to their BMA counterparts. This may emphasize the substantial stigma associated with vulvar pain given that these women choose to seek care for other medical problems, 9 but apparently do not convey to their healthcare providers the presence of vulvar pain. However, reasons not to seek care may be multifactorial and further research should delineate these factors.
In comparing our findings to that of other studies, we run into complications due to differences in study populations, sampling methods, and diagnostic criteria. Populations are either clinic-based or population-based, and sampling methods are either random or convenience samples. A primary difference in diagnostic criteria used is whether selfreported vulvar pain was present for a minimum of three or a minimum of six months to qualify as vulvodynia. One of the first clinic-based studies to examine the prevalence of vulvodynia reported that 15% of women met clinical criteria consistent with a vulvodynia diagnosis. 10 Two subsequent clinic-based studies reported lifetime prevalence estimates of vulvar pain as 13.3% 11 and 11%. 12 In Denbow's study, 11 the authors clinically confirmed a subset of women with vulvar vestibulitis (now classified as localized provoked vulvodynia) and estimated its prevalence as approximately 3%. However, we now know that clinic-based assessments do not accurately estimate prevalence because it includes only those women who choose to seek treatment and ultimately receive a diagnosis, which represents approximately half of those who truly have this condition in the general population as shown in these and our earlier findings. 1 We previously contributed one of the first community-based studies, 13 and sought to determine the prevalence of lower genital tract discomfort in women from the general population, finding that 12% were experiencing "knife-like" pain, or pain on contact, suggestive of vulvodynia. 13 However, we recognized the need to be much more specific in our screening assessment which led to our publication suggesting a 16% lifetime prevalence of vulvar pain in women 18-64 years of age with a point prevalence of 7% at the time of the survey. 1 More recently, other community-based studies have replicated our findings. A study conducted by Arnold et al. 4 used a telephone survey and reported a 9.9% prevalence of vulvodynia using the ISSVD's description of vulvodynia with symptoms lasting at least six months. This estimate is quite similar to another telephone survey 6 that used a random digit dialing sample frame and found that 8.3% of women reported "having pain at the vulva or opening to the vagina" that was present for a minimum of three months. Both Reed and Arnold's estimates are similar to our current estimate suggesting that differences in time to define chronicity in diagnostic criteria may not have a large impact on prevalence estimates. 4, 6 Finally, two other studies conducted by Reed found prevalence estimates of 7.6% 14 and 9.4% 2 among women in a health registry. An internet-based survey conducted by the same research group in 2004 reported that 27.9% of women had a history of vulvar pain and that 7.8% of women had experienced this pain in the past six months. 3 There are certain limitations that may impact the validity of our findings and those of others. Without an actual clinical examination, we cannot be sure that those classified as having symptoms consistent with vulvodynia would in fact meet the existing or future clinicallyconfirmed diagnostic criteria for this condition. Thus, our estimates of age-specific risk and cumulative incidence across two geographical regions will likely include some degree of misclassification. However, we used a set of questions that were validated against the gold standard of a clinical examination consistent with an 83% sensitivity and 95% specificity. 5 We suspect any misclassification would be non-differential across region, biasing our estimates of the difference between region toward the null, on average.
We can also not rule out that our prevalence estimates could be influenced by selective recall of vulvar pain symptoms and care seeking behavior. For example, younger women affected with this condition may have been more willing to report its presence, while older women may be less inclined to be forthcoming due to a secular trend of greater perceived stigma with increasing age. In a large study of women from the National Vulvodynia Association, we found that the longer a woman had vulvodynia, the less likely she is to feel comfortable discussing it in social relationships. 15 However, it is unclear what factors may contribute to this discomfort in discussing vulvar pain, or how length of pain may be associated with discussing pain with a healthcare provider. Further, we can also not rule out that our prevalence estimates may be potentially over-inflated, since women with a history of vulvar pain may have been more likely to agree to complete our screener interview. Although we recognize these weaknesses, they are offset by the fact that we were able to assess the magnitude of this problem in women from community-based samples rather than clinical specialty practices. 15 In summary, we have shown that approximately 8% of women may develop vulvar pain symptoms by the age of 40, and that the risk of developing this condition by the age of 40 is higher among Hispanic/Latina women than White women. We have used similar screening methods to estimate the cumulative incidence of this condition in two distinct geographical locations. We have also shown that a large proportion of women sampled from the administrative records of outpatient community health care clinics suffer from vulvar pain and choose not to seek care, just as that observed in those sampled from census-based data. Vulvar pain is a prevalent and debilitating disorder that women need to recognize as a condition that can be diagnosed and managed with appropriate care and guidance. More importantly, we hope these findings lead to a greater awareness on the part of clinicians caring for reproductive-aged women so that they may initiate discussion around this problem that may lead to disclosure, and ultimately effective ways to manage this condition.
• Approximately 8% of women may experience symptoms consistent with a diagnosis of vulvodnia by the age of 40.
• These estimates are remarkably similar across two distinct geographical regions.
• Women of Hispanic/Latina origin are more likely to report a history of these symptoms and again this observation was present in both geographical regions.
• A large proportion of women choose not to seek care for these symptoms despite having access to health care services. Age-specific cumulative incidence of vulvodynia among women age 18 to 40 from two geographical locations. Figure 2b . Age-specific cumulative incidence of vulvodynia by self-reported race/ethnicity among women age 18 to 40 in the Twin Cities metropolitan area, Minnesota, 2010 -2011. Age-specific cumulative incidence of vulvodynia * in women age 18 to 40 years from two geographical locations 
